In general, there has been a great deal of speculation concerning the significance of the various colonial differences of a single strain, with unsuccessful attempts to rigidly categorize the colony tvpes according to pigmentation, pathogenicity, iridescent (metallic) effect, biochemical reactions, and serology. There has been no extensive work concerning dissociation in vivo, nor has the phage susceptibility of mutants been reported. This report concerns in vivo and in vitro dissociation, stability of biochemical reactions, and differences in antibiotic sensitivity, as well as differences in phage-typing patterns of dissociants. It is postulated that overt differences in the colonial morphology of a strain may represent dissimilarities of the organism.
tion of Pseudomonas aeruginosa occurs in vivo as well as in vitro, although it is suppressed in the blood stream. Of 116 primary cultures on blood agar, 77 (66%) had more than one colony type, with a range of 2 to 6 types per culture. Dissociation was studied in 14 primary cultures during 30 serial blood agar passages. Six of these did not dissociate. Of the six, three were originally primary monocolony strains, and three were strains with two colonial types. Seven of the remaining eight cultures had more than one colony type on the primary culture plate. These eight cultures were observed to dissociate at varying rates; 25 morphological and biochemical tests failed to reveal important differences in the colonial dissociants. However, they may be differentiated by bacteriophage action. Colonial morphology in a given strain of P. aeruginosa can be correlated with its bacteriophage lytic pattern, but patterns frequently undergo drastic change during subculture of the organism. The frequently seen different colonial forms in a specific primary culture are usually related, as proven by bacteriophage typing. Phenotypic colony changes after lysogenization were observed. Mucoid colonial variants are markedly more sensitive than are the nonmucoid to streptomycin, tetracycline, and chloramphenicol.
Colonial dissociation was reported in some of the earliest publications concerning Pseudomonas aeruginosa. Mucoid versus nonmucoid (Sonnenschein, 1927) , smooth versus rough (Gadv, 1946) , iridescent versus noniridescent (Lisch, 1924; Pesch and Sonnenschein, 1925) pigmented versus nonpigmented (Suire, 1958) and other variations (Hadlev, 1924) have been described.
Gaby (1946) reported that biochemical tests did not differentiate the colonial forms of P.
aeruginosa. His serological studies (agglutination tests after absorption) indicated homologous somatic antigens, but differences in flagellar antigens.
In general, there has been a great deal of speculation concerning the significance of the various colonial differences of a single strain, with unsuccessful attempts to rigidly categorize the colony tvpes according to pigmentation, pathogenicity, iridescent (metallic) effect, biochemical reactions, and serology. There has been no extensive work concerning dissociation in vivo, nor has the phage susceptibility of mutants been reported. This report concerns in vivo and in vitro dissociation, stability of biochemical reactions, and differences in antibiotic sensitivity, as well as differences in phage-typing patterns of dissociants. It is postulated that overt differences in the colonial morphology of a strain may represent dissimilarities of the organism.
MATERIALS AND METHODS
Initial colony dissociants. Most of the P. aeruginosa strains were isolated from patients at the Clinical Center by the Microbiology Service, Clinical Pathology Department, National Institutes of Health. The strains were isolated from blood, urine, sputum, throat, and wounds. Trypticase Soy Agar (TSA), containing 5% defibrinated rabbit blood, was used to study the colonial dissociants. Blood agar plates were incubated at 37 C for 10 to 24 hr and held at room temperatrue for 2 days to allow colony characteristics to develop; they were then examined for differences in colonial morphology. Primary blood agar plates streaked with patient material were studied when P. aeruginosa colonies were present in large numbers.
Each (Tables 1 and 2) were performed on all the strains in an attempt to demonstrate possible dissociant differences. Negative tests were discontinued after 30 days of incubation.
Antibiotic sensitivity. Sensitivity testing was done on the primary dissociants by an antibiotic disc method. A bacterial suspension was made by swab from blood agar into Trypticase Soy Broth (TSB) and inoculated immediately by swab to Mueller-Hinton agar plates. High-and lowconcentration antibiotic discs (BBL Sensidiscs) were dispensed onto the plates. After incubation at 37 C for 18 to 24 hr, the reactions were recorded as follows: sensitive, zone of inhibition surrounding both high-and low-concentration discs; partially sensitive, zone only around the high-concentration disc; and resistant, no inhibition around either disc.
Bacteriophage testing. P. aeruginosa bacteriophages were isolated from approximately 200 strains of P. aeruginosa obtained from several hospitals. Broth cultures of these strains incubated at 30 C for 24 hr were centrifuged; the supernatant fluids were heated at 56 C for 30 min, and were then decimally diluted and plated on lawns of strains from the National Institutes of Health. Bacteriophages for a typing set were selected by their range of lysis on the indicator set. A host strain was chosen from the indicator set for each phage on the basis of efficiency of plating and plaque clarity. Most of the phages were propagated on the selected host strain a number of times before use in the typing set. The routine test dose (RTD) as defined for staphylococcal phage typing was employed. Bacteriophage typing was done on TSA, inoculated by swab from overnight TSB cultures that had been inoculated from agar surface cultures. Serial broth cultures were not used for inocula. The phage suspensions were applied with a multiple syringe device (Zierdt, Fox, and Norris, 1960 (Sonnenschein, 1927) (H 191) , no connotation of phage-pattern stability should be implied from the phage patterns in Table 6 , which demonstrate the wide variation in phage patterns occurring in some strains. Strain H 191 was the most dissociative strain studied.
The importance of the phenomenon of dissociation is immediately seen in the phage typing of P. aeruginosa for hospital epidemiological studies. Reports by Pavlatou and Kaklamani (1962), Grogan and Artz (1961), and Benham (personal communication) indicate that inability to duplicate phage-typing patterns on repeat cultures from the same individuals is an important problem. Postic and Finland (1961) Coetzee and Hautrey (1962) , and in illycobacterium by White, Foster, and Lyon (1962) . The conversion of colonial morphology in P. aeruginosa after exposure to bacteriophage was observed in this study. The most striking change is from nonmucoid to mucoid colonies. The conversioni of straiins exhibiting the iridescent phenomenon to the nonirideseent state after exposure to certain typing phages was observed in P.
aeruginosa strains used in this study. These phage-induced mutants were stable during prolonged subculture.
Colonial dissociants of 14 P. aeruginosa strains possessed stable and uniform biochemical reaction patterns. This was in direct contrast to marked instability of P. aeruginosa in other features, such as colonial dissociation itself, phage-pattern differences, the quasi-lytic phenomenon of iridescence, antibiotic-sensitivity differences, and the reported serological differences (Gaby, 1946) 
